^^^^^ 



d9) n&sammG8t&M 



(43) m&'&ffl b 

2003 ^10 £23 B (23.10.2003) 




PCT 



i mil inum a mm nm iui i d id inn urn iiiii mo mil mi ihiid iid nn nn 

(10) S&^BSM 
WO 03/088342 Al 



(si) m&ttmttm- 7 : 

(21) SgSHJ®»#: 

(22) S&ttJSB: 

(25) SIStilBOStS: 

(26) m&vtMamw: 

(30) gStettv*— *: 

#182002-97921 



H01L 21/316, 21/205 
PCT/JP03/04128 
2003^3^31 B (31.03.2003) 
B*S 
B*H 

2002 *P3 n 29 B (29.03.2002) JP 



(71) aiSA(3fc@£f&<±T<DfiS@lCOlvCJ: 

? h □ !>tt3££1± (TOKYO ELECTRON LIMITED) 
[JP/JP]; T 107-8481 3112 $«IT B3f6f 

Tokyo (JP). 



(72) #S8J#;fcJ:tf 

(75) SSSS^/tiiSIA f#@lC-Ol*T<7><&.): £ft(SUG- 
AWARA.Takuya) [JP/JP]; T 407-0192 llj£Uft IHtHi S 
fiBl=^iR6 5 0 SSlb* h □ >»St#ttW Ya- 
manashi (JP). B9 (TADA.Yoshihide) [JP/JP]; T 

407-0192 \h$i& iiwirfT mts.m=vR6 5 0 m« 

IU^ hP >ttcS»tttrt Yamanashi (JP). *ffl 
(OHTA,Tomohiro) [JP/JP]; T 407-0192 UJ$!& ll^rfT 

8J£Bi= viR 6 5 0 ISi Who >**5*£ttrt 

Yamanashi (JP). 

(74) ttIA: 5BB & , *1-(ISHIDA,Takashi et al.); T 105- 
8423m«l»^B«yP^=TB5#1^^yR3 7g 
e JU WHmffFfc^t^SBr Tokyo (JP). 

(81) jt^H (MP*): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 



= (54) Title: METHOD FOR PRODUCING MATERIAL OF ELECTRONIC DEVICE 

1 (a) 




00 
00 

O 



(b) 




(57) Abstract: A method for forming a 
film on the surface of the basic material 
of an electronic device by using plasma 
based on microwave irradiation through a 
planar antenna member having a plurality 
of slits under existence of a processing 
gas comprising at least a gas containing 
a film forming substance and a rare gas. 
An insulation film capable of forming 
the basic material of an electronic device 
having an insulation film of good electric 
characteristics can thereby be formed. 

(57)»»: tfLmfynz^mt&is* 



BEST AVAILABLE COPY 



HI 03/088342 ai i am iQiiiii i) mm iiiiil^miiin rim mil nm inn mi ihiid mi uii an 



DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) ft^S (GM): ARIPO Wtt (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 2-7V7^^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 



GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

— mmmsm^m 



WO 03/088342 ^^PCT/JP03/04128 

m #a » 



So 

^(DtiUbUz.^ ¥^#=£g (devices) Of f Si5r^t t o Tt&?fl 

|-^t5 = -Xi5f t< li*ot*rv^5 0 r *U*. t£ 3fc It & ft 

l 



WO 03/088342 




CT/JP03/04128 



b mmm t ^xm^htix^zi/ v =* >watm ( s i o 2 ) 

CO CO „ 2 nmWT<Olf ST'ilf^tTofci^, m*$]%:fc£ Z 
if r t- t 7 ^ t X f # 5 ratf#^^ • H7-^th#J ^ <D ^ 

jlt-, ifiittlSB© y =* >- l s i ^m^teSrii* < t y-^m 

2 



WO 03/088342 




'CT/JP03/04128 



fg £ i§# L o o m #m;ft £ '> # < 1" 5 & i* , MOS h7y^^ 
-tt 5 - t & & m t 5 o 

wij^#fe^>-^»^. i^iim^ (Hi gh-k) urn. -ftet>ibs 

IJlJlT'feSEOT (Equivalent Oxide Thickness) £r (^1^1^ 

o 

mmmmun tern* fit j$,-tz>jf & Htif^-Ait^^ 

/< ;^l:^t$tl5PVD (Physical Vapor 'Deposition' - * 

ffi-^T, HCVDStt- iSCtly-^ (l:Ta (OC 2 H 5 ) s 
, Zr (OC 4 H 9 ) ^©fMIft^) Sr-&tP^JK^^*fflVN 

£tl%> (C. Chaneliere, J.L.Autran, R. A. B. Devine , and B. Bal lad 
e, Material Science Engineering R. 2 2, 269 (1998) 
; M. A. Cameron, S. M. Geroge, Thin Solid Films 3 4 8 ( 1 9 
9 9) 9 0 - 9 8 ; ttOJ ft r D R A Mffl T a 2 O 5 3r -\r '< > * — ^ 

3 



WO 03/088342 




'CT/JP03/04128 



(SffiifelVo 1 . 69 No. 9 2 0 0 0 pplO 
67-1 073 fSk ft fDR AM^t^v / ^^©llt# 

mm<nfom-mmtjjfoi mmmmv o i . 66 no. 11 

1997 pp 1 2 1 0-1 2 1 4 ; Kaupo KuKli, Mikko Ritala 
and Markku Leskela, J. Electrochemical Society Vol. 14 2 N 
o.5 Mayl995 ppl670-1675£#J&)<> 

vmm-r -s fc&ic, <o * - z> t^tLbfrztf 

:i £ fci ffi li £ & 5 M 1*1 ri s 3& V N <, 
prt&tttfs&S, — ft £ J£iSMt£:#]ftJ1-5 Ac * (c: <g ifi -C M 

v^-a- (#j ^fi*i/ y ^r>r h r*« nv^ s i-s i f.K: 

rti^^^^^i^/ptxtlt, ^7X^cvDl:i5H i 
g h - K%SCtf>/?fcJgStfSffi3g£*VTV>5 (Byeong-Ok Cho, Sandy Lao 
, Lin Sha, and Jane P.Chang, Journal of Vacuume Science and 
Technology A 1 9 ( 6 ) , Nov/Dec 2001 pp2751-2 
7 6 1; Benjamin Chin-ming Lai, Nan-hui Kung, and Ya-min Lee 
, Journal of Applied Physics Volme85 Number8 15April 19 9 
9 p p 4 0 8 7 - 4090; Hiromitsu Kato, Tomohiro Nango, 
Takeshi Miyagawa, Takahiro Katagiri, Yoshimitsu Ohki, Kwang 
Soo Seol, and Makoto Takiyama, 2001 Dry Process Internationa 
1 Symposium Proceeding ppl75— 180 ; Garald Lucovsky, 
Hiro Niimi, Robert Jhonson, Joon Goo Hong, Robert Therrien a 

4 



WO 03/088342 




CT/JP03/04128 



nd Bruce Rayner, SSDM 2 0 0 0 Abstracts pp232-233 
m%<D<$Ll&ft^lfe-Q h 5 (_hfE<£>Byeong-Ok Cho <D ;£ ift £ # Jfc) 

o 

£fflv^<£>-e&&<, #)ioy7X7(:s^< cvDiaiiao^ 

Vtc 0 

5 



WO 03/088342 




(PCT/JP03/04128 



£T?j&*o4£v i **^-ia& -f 7 X-^ £ii5V^-t!i:$rifco tc £ * j£ 

v <£> jj£ ^ 5r iS £ -fr 5 r. £ ■% •: 6 5 • r. tf> # — jK ^ * © {& m iz 

ff^^MR F / 7X^, mm^^f* (I CP) /7X^, ECR 
^^X-v^^yX-^-^ti^^oV^T^T^J: 5 ft f*! H # s &> <5 ^ £ # 5 ¥U 

— MfT^&MR F/7Xv|ii^?gS^l E 9~1 1 / c 

m 3 , ifl|i53-4eVT'fc5 ( r H tt M*® S tf s (B < 

fc: *5 ^ T ft , ^^tt lE10~12/cm 3 £ # , 



WO 03/088342 




IPCT/JP03/04128 



* fc, E C R -7? X-e t>m*®&i* 1 E9-1 

tm?m.m\-± b u - vary x**> t> , ns^^-e^oism^-ta^ 

. Lfci^t, ^^PJCfcitSi^i: r # - v 4 cd 
H t- ft , t£ 3fe <P & ^ S R F ? X *S J: E C R 7" 7 X tt 

¥ m # m m <*> — m & ^ -t m & ft & s nc $r b m x & z » 

jyft (RLSA ; Slot Plane Antenna^ V^bS P A t^^tlS 
® El T- h 5 o 

rlsa) 05— m &7jk-tm3:&}te¥-MmT*h 5 0 

7 



WO 03/088342 




'CT/JP03/04128 



09&. /7X-7©H)fe^lOiti, X P S #flfa> 
<£> # — ^^li^t(^B8^^^-t"o 

01 Olt EI 9 l-ffl v^c E C R ^^X^cDW^jfi^^r^i-^^ 7 

T <£> IE gH-*5V^» it Sr^-T r£|5j *5 J: Xf r%j tt, # 

#31 m k *s ^ r mm *s m & _fcfs <o m^- ^ ^-r * m mu k ffnj is 

8 



WO 03/088342 




'CT/JP03/04128 



^f^fflS^©#Ji:UTIi, flUxLtf, iS & >f * W ** 

^*s#»fe>H5. h It tt, #J;tte\ ¥ *S i& !J =» 

# tfS *P 5 o 

(a&jitf 

(Aft**) 

MtB*fi|» (vapor deposition) :/ n i? * Id S ^ # , .LlEUfcff;^ 
*5 V n T « ffl Pi «B * « * «' # »J IS * H * V > o 3£ On V>; ^ ; ; 

(Hi gh-k) tfijsK -f>fcfe*>»«** $ 7. 0 

T , til X. tf , Si0 2 , Si 3 N 4 , T a 2 O 5 , Z r O 2 . HfO z 
, A 1 2 0 3 , La 2 0 3 , T i 0 2 , Y 2 0 3 , BST 

9 



WO 03/088342 




'CT/JP03/04128 



£ A • X h u A ; ( B a , Sr)Ti0 3 )),Pr 2 0 3 , 

G d 2 O 3 , C e 0 2 *5 £lfZtlb<D9sn<0<t&®frti>mtitl5 1 U 

AS^JP^Jgl ( 1 0 0 0 A~) X-hZtcib, ;i5v^jg5g^£WL;^o 

<£>{£v^Jg| (Low-KJSt) *5^n i: $ tt-CVN So £f # *S v^«§ps 
^MtSlft^f), r<DlflS6iiffl©^l!|f lis i, C, O 

W: , ^iliS i 0 2 , Si0 3 F 2 , MSQ, HSQ, ^ 7 * ( # 
i)7|,77^tBxf uy) , a-C : F&^tfrfrk^SftfMfc 

- h «6»j«*v> lji its-*. zmnx-hzm*) x ^fsw^&^-c&ffl 

Ta (OC 2 H 5 ) 5 , Zr (OC 4 H 9 ) 4 , Hf (OC 4 H 9 ) 4 3&dS 

10 



WO 03/088342 




PCT/JP03/04128 



# # * ( m 7L t£ , Kr, A r , HelfcftXe) : 5 0 0 ~ 3 0 
OOsccm. <fc»9$?;£L<tel000-~2000 sccm, 

O 2 :10~-500sccm, i 9lfi L < li 4 0 ~ 2 0 0 s c 
c m . 

US. : ^ifi2 5 °C ~ 6 0 0 °C , £<9$f£L<ti:2 5 0 ~ 5 00 °C 

J£jj:3. 3~ 2 6 7 Pa, i!)»n<«:6. 7-133Pa 

* » R : 0. 7 ~ 4 . 2 W / c m 2 , i9ff*L<ttl. 4 
~4. 2 W/ c m 2 , ^f^» * b < 1 . 4~2. 8 W/ c m 2 

I^FSI : I^fiS3 e V^T> Ifl»S l< li 2 e V»T 
m^&m :»IL<lilE10/c m 3 ^'Jb. 3E £? * U < 1 
E 1 1 / c m 3 £X± 

7 7 ?:^m%.(oi%— 14 : ±1 0% 
-fe ^ # pjfg t * 6 o # IS W ^ T tt, Hfc, (^^o^^X^^r 

11 



WO 03/088342 




IPCT/JP03/04128 



.5 r tizzy , as* & s^jsi o mi& & m % -e h z t ^ 9 m a # # e> 

J:tbtf, &SCfcJ£ (fllxtf, &^JBI) ZMfc-tZ ^ b& 

I^+cO^-tKvS (S I MS^iiCi 0 »Jj£) : £ U < 2 
0%WT, J: 9 # * U < «t 1 5 % ^ T 

(MO S ¥S#«i£0#3gft#f$) 
!6»JKo«ri4S:l¥flBi-SI»»-tt. Wttf, (VLSI =f ^ 4 * 

(omm. &miEm. * %w p 6 2-6 3) tcia**** 

i^fSlfeilC^tt^ ^ MO S # 3& ^ £ x 5 ri> T* 

12 



WO 03/088342 




CT/JP03/04128 



5. 

mitmwvffimv-mia^x, mmmt try- hnmrnzm*- 
tc mo smm&G-rz^^temm&m 2^#iLooiiit5, 

HIl (a) 5r#^L-C, roil (a) & T # EH # 1 f3 

i 3 bnmxhZo ±m vtt x 5 ^^m^mm^mK x 

0 :oy-MM2it ig i (b) ^ -r <£ b jj: , -> y = 

1 i ©IfffilC^^^Hfe, ,&«©i*iv^»ffllfc ©«jg«at^e>*5 
I^tfcS, 1 . On m CD/?: $ <£>®Mfc0 2 1 & «fc t>* <E> ± g& 

SriCiD ^7 X^r b, r 0/7 X-r £/f§V^T iff 15 & & 3 

) h ft 5 r t # ttt * b 0 r <z> J; 5 ft s i o 2 £: (5 tt » 

^-t-^JitS r £ *s pinr-feofc «9 , IrJ— tt^K J: 5 tf> ft 

13 



WO 03/088342 




-CT/JP03/04128 



3 riSJ&/*$*L5. #38§H£fflV^fc$'- Mfe*JR2 2 £iiL&S 

i/nw ( m 2 ) trUft^-t-S-fc*.©^ x-; : ':: v / 4$ bb K £ t *s 9 » • ■ r 

3 1 ©juga 9 ffltf «t 5 itm* (D&m&n 0 

fcfeiZJ/yX^^I^^y h 3 2 , 3 3, & f&m^ffl <Dt&M / &Wr 
(DWift&ff 5 tclb<D=. Wt<0 * ~ K * y^a^y h 3 4 *3 £ 3 5, 
5fl* ©iPf^aif^SrfT 9 fc <£> JP S ^- ~ y h 3 6, ioi^^Aici 

a-|fpy^5^ 3 4 , 35 ©il: <£>^1I?££P&^ 

«5^^3 lCrtftCli, *^T-A37*3j:0?38*siBSa:$HT 
& !9 , jHiE#a=:y h 3 2 ^ 3 6 i: ©IWt9 (02) 

14 



WO 03/088342 




IPCT/JP03/04128 



cr - Fa y ? zr^y \> 3 4 *5 X l>' 3 5 <£> [3 <f # ml (Mf- & . n ~ ? 

- T - A 4 l*3J;t^4 2^gB^$tlxv^S 0 rii?)Wo-y-7- 
A 4 1 *5 J: 4 2 12 , * <*> #Hftfl'J iB^ $ tu # -fc j/ K * x — 
5? 4 3 Jh Ki * y H$*lfc4-&0>;&-fc5' h 4 4 i: ©FbIT* x aWItW 

:il?>/7Xvjjiii=y h 3 2*3itJ5a-s/ b 3 3 , 

t 1 ^ fr?-* y^ic vDMii = s/ h t xife-f- s r. t tf*s 

mX'h V , 7*7/^^1^=5' h 3 2^3 3(Df IC-S^fcliZ 
^^X-^^ill^^-^^^^, m X. \t , fel^^y K3 2t-S i O 

2 m^m^tv tc-u . x: --r--'- = >/K3 3 -e c v d jr & ^ ^ r 6:*r m & 

*to f a < x SI fcj&JI^-^ y K3 2*5itf 3 3 T^^JfC S i 0 2 
«E7Bric iCVDl©^^^ffofbSV\ J&VMiflJtDgg-e S i O 
2 ^^^c^tfofc^, Hkm*-~v V 3 2 *5 i O' 3 3tf ?iJ{:CVD 

3 2 ( 3 3 ) Ofiig^lSj^^^^fffilllT'feSo 
!3S:#iUt, # J8# 5 0 ft , *. T ^ $ = »> -Mc J; 9 J|g 

^(i'^^^W) ±!?t>*#v^n^5 1^/&$;lxT*59, r©M 

RISES 5 4 £>ft"r V^5. £ «>^« 

15 



WO 03/088342 




•CT/JP03/04128 



, #y £ 9 £ T ^x^- (RLSA) 6 0?:^ 

TV^„ ^<£>3fj£ji&6 3te, RLSA6 OtTlt^^i^^fcl? 

6 3 A k , 6 3 A tf> JhMl'-MJ 

Mf-^^c$tT,^Rf4^^^m^6 3 c t . z <Dmmmfe&%k^ 6 3 
. *s <a«j ffi ^ it ^ - j&s&jbis $ % f&sftij aw * n femmn e 
i \z.mm& ntcmj&m$iW 6 3 d ^ £*&^<8*fr-fr-c$£/&£HT^5 

o 

ift^Sc«^«3 0 OMH zJW_hOUHF^l GH z^Jk^^-T * * 
2££r-3-t?, 3 0 0MHzKi2 5 0 0MHzKT©t©H, -ti 

Hfri5Rti^#iScW6 3 b (Dftmzte. mm&ttnfr bt£Z>$&n 6 

2(£> % — R L S A 6 0 <D±m<Dte f£f ifcfC^ic fdliM'J^ 

RH^^&W 6 3 B <D_L® i5{-I^Ifib^^i^^^ttT*5 
9, itlfciOSRfRf 6 3BttlMtt*Sf t Lt«^$tltV^ 

So 

16 



WO 03/088342 




'CT/JP03/04128 



^tcM^mm 5 0 fti^ti. Jim. 5 4 k <fc 5 m fr^^W© 

i<ffi-& 5 2 *S|S!»* fcftT v^. r<D^g-^5 2 fit®** Lfcv>ifi3l 
gMSf*)^£*VT*59, rftKU:!>y5S*«^52 (t^^i bT^tg 

-«HW^»J»* ftT*3 V) y ~<o&%<f 5 3 <Dmi&mteM&#^7 5 

(R L S A<0 — SB«) 

a 6 o (D-m &7jk-fm#.¥-mmT*h 5„ 

y h 6 0 a, 6 0 a, •■• Ehfr R # K: Tgrifc £ ft T 3 . * 
5/ h 6 0 a }iB&^^c^)Hii LfcHfCfc 9 , p ? h if 5 U 

ttSV^il:^ LTB&T ^7 7 ^ y h tf> I"TJ CO^^^rifi^^jci - ^ <£ 5 
BEiS! £ ft "C ^ 5 „ »> F60aOfi$ ^SS^J M P§ tt.-, 

So 

EI 5 \z.m-t X 5 fc, tomRJfcfc 4 7 <D^S^ 8 2 ft, #0 tl\ZT ^ 

m 5 iZTjk vft x o Ks mmm. 8 2 « _t g& * * # ^iAts 

#7iAf 8 3 ^S^8 2rti#^*Af 8 3ftk& 

i$a$ftTVN-5 0 ^f^iAf 8 3 tetfx&lfem 8 4 fcg^£ 

ft-C^3o ^ LT, 8 4 b^f^^Af 8 3 

17 



WO 03/088342 




-CT/JP03/04128 



mZti, if^fAf 8 3?r^lTMIi8 2 fife*** £ *VT 

gk (m^*-r) ft -ci^s. &ji^8 

2 P*J<D;if * ^tfefCf' 8 5 ix, 8 2 ft^/9rMcD 

I£;>j tct8:5££ftTV^ 0 

^ii8 2©Ta5i:tt, ? 3 mw.is 8 7 *s 

r <z> 13 5 ^ U S *s T , ^x^WiRg*oH*t4 
(DM Wis 8 7 t£f*. .0 U V> SftM £ ft T *3 9.,.'** 

m 5 ^ it ^ 8 7 <Dftm<Dmmg.8 2mmfcfe t > ^ ^ w & m u 

Atl~f 5 fc <Z> Hfl P g|5 8 2 a/iSi^tt^HT&i?, r©iP^8 2 a 
OlMlBf te^- h'*/^ 9 8 £0* _LT#ftK#»)-t-5 r £ m J: 9 tf 
b^5 0 H5«f, h 9 8 <D1£K%W\Z!*$ =.^W&titm 

S3 8 2 a^^LTfeii8 2rt{:WA^) LTtS^ 8 7 _h K * /n 
W £ i£ g L <9 , MSl#c£>'?:n^w£*Q;JI^8 2*^iStH-r5J:5 

*cg •£ 8 7^i*l:tt, ^ 9 t \*X<D*s -r V -~^y K8 

18 



WO 03/088342 




'CT/JP03/04128 



8 #E6S! $ *LT vn 5. r <r> is* 7 y K 8 8 litf^ 8 7 t if * 

^At 8 3 1 <d m <o & m & mm -r s x ? k mi$. $ ti x *s t> , 01 ^ wr 

> -V !7 — ^ j/ K 8 8 fit, ^OiSHia^lAf 8 3©#^m 
P 8 3 a ^fif t5 «fc 5 fcjg/fc $ ti. > U-^y K 8 8 T«Pfc:R 
WZtbtcifxmifeR 8 9 ^1L, MI8 2 fc: 2f * # * A $ ttT 

-5 0 

4 -s ttrnm & m^-r z> # & <om m & -m o t r k -r 3 . 

+ — h T' 5 , 

|S;^T'y7X-7Mii^^3 2 (El 2) (*)<£>K?£^^5 0tf>lliJ 

3 8 iz. X r> , buIE^ y = VX« 1 7 ^ -/V- K&fcl& 1 1 3&* » 

j&Zthtc V =-^W&Wt,W.-& 5 2 (133) _kfc*cg-f-5 e 

O^J^WTl. 80GHz (2200 W) W^/f ^ niJ$:«t^t, 
r^-^-T^ p&Srjgft&S^i^fgftLTRL S A 6 0 *5it>*5^*R 5 
4^^tTS^t^5 0 rtflAL, 9 5 0 1*10 

± <fPfl!j © ^ 9 X ffi « P m T SI MI ft ^ 9 X » ^ $ -fr S . 

19 



WO 03/088342 ^^PCT/JF03/04128 



m&m'fe^&m 6 3 azx&M*— k & r ?g * — Kte&fts**. 

R^^- KTRffimiiSlttSfrJfctf 6 3 B £^3f J£ 

tfev-f ^o^^RLSA60©#|©Xp j/ b 6 Oai>&iSS[ 

^V^-C', mWitl 5 2<Dffia&fflffl5LT*^^W«:0!l;ttf4 0 0 °C 

5^y^'h^ J ^T/i-^^^<0#^'^i:. 0 2 # * £ £: , ^ tb H 2 
0 0 0 seem, 2 0 0 sccm(Dli?rl33Pa©JI^TT'l 
AltTftSft* 2 1 £^/&1-5o 

« 1 OftiBsflsakft £ HT^HfcJgl (S iOJ) 2 1 
:Ht:©ifttoI^I^Jili'i 0#P^V\ 0. 8 nm(Of 

T-A 3 7 , 3 8 (132) £ilA<*^ If ^5 2±©!)i^WS: 
:©lil7-A37 > 3 8 tt ? x/nW^:/ 7 X^^Q-S^- 
- 5/ h 3 2 ^ bll 9 ffi R8t5^7X-7»ia=s' h 3 3 

=. y h 3 3 X'fDmm^^-r^mKftm 4 7 iz&m-r z>m&h&z>o 

20 



WO 03/088342 




-CT/JP03/04128 



izm<5\,^tc c v t> j&m&mfcMz ti. kki&i&z titer ^mitm ( 

TiSiOJ 2 1<OHil:Hi gh-Ki|g2 2 (12 7 (b 

) ) ^^$ti5„ 

I©H i g h - K CVD^itoiOiCli, m^i-£M^m^5 
OrtfCT, !?x^iiSiS^ttf4 0 0lC, ^ a -fe^JE^I^^ij^^ 6 
6. 7Pa ( 5 0 0 mTot t) Ottlt, ««5 0ftl:^^IA 

OC 4 H 9 ) 4 1fXk. *<D&{££ti1ttf x&*Lik&frhn&®&Pi 

ms it & m ^ h h 5 * -t y r # * ( n 2 # * ^ r ^ ^ # * £ 

seem, O 2 :tf*£r200sccm, Hf (OC 4 H 9 ) 4 :*f;*£l 
Osccm. ^tUTifX (N 2 ) i^l 0 0 0 s c cm|At5, 
— j?X-, ^ o^fl;^gp6 1 «fc !J^Jtii'2W/cm 2 ©-7 

* vfc&mQiZlt. Z.<D-ry( t xx j!£ & & 8§ f£ <fc t» HftLt :K-:- 
S A 6 0 b *5 <t 3£« 5 4 ^^LtS^^I§ 5 0 rtClAL, ^ fu 
icj; t)K^^^5 0 ft © ii MO © ^ 7 X -gl i$ P T i« JS 2& ^ 7 X 

(CVDi|!)|2 2 ©7£/&) 

( C VD^gil 2 2 (DlVfe) t?tt, iA^tlfc^Xlj:/ 
7XvftL, Hf^07^*y^5f^^5 ( r ©H f ^ 

r> x^WiffilO S i 0 2 m±X*R!fcV^ ItmfftMftfflX* S i 
0,R^Bl:Hf 0 2 ^l^^t5. ~<7>&?fcVXm7 (b) {Ctk-T 
* ^^W_h©T*&&fcJ& (TiS i 0 2 I) 2 1 ©Seffifc 

High -Kmmm 2 2 

:©CVD&It«ttf2 0g»ff5:i:-e, &g$IJ¥l. 5nm 

21 



WO 03/088342 




'CT/JP03/04128 



& iz > ^x/nW±OS i 0 2 J^±£fcti:TifeS i 0 2 J^_hf-H i g 

h-K c v umzmfc istcmmm±.iz7- h mm 1 3 (mi (a 

X-r&Ia= y h 3 2 3 3rt^P>^^mb, 3 1 ( El 

2) fldfc: — JLSl 0 til Ud^tl^DiS«^4 7 I^HJRtt5o 
jffl|g{SIF4 7rtTM2 0r^O&33&#TT*?^^W£;<JD!&U, ^ — 

h sheik *fcr*y- h &&itm±izffife<oy- h mm 1 3 

0 .~ 3 3 P a ( 1 5 0 — 2 5 0 m T o r r ) V , r , 5 7 0 ~ 6 :3 -4 
* fc. 7^/V7 r * > V =» ^fr h V mm 1 3 

(mmi&f&#x) itt, siH 4 $r^ 

fflU, 2 0 ~ 6 7 P a (150~5 0 0 mTo r r) 52 

0 ~ 5 7 0 °c<z>ia&#!#T-c*Q.3-r So 

HfC , S iGeA^^Sy- h 1 3 £ 0J^-f 5 « , #J 

£ Ji* G e H 4 / S i H 4 = 1 0/9 0 ~ 6 0/4 0 % (Dfete * * ®i 
L , 2 0-6 OP a©ff^, 4 6 0 ~ 5 6 0 °C©i&f i#Tt'^ 

22 



WO 03/088342 




CT/JP03/04128 



(rlsa) itv^f * n fe&mMi~z ^ t it x v mm (o 2 
m^^mm^mm^wtits^^m^. l-cvn-s c v Diij^ £ 

£tf C VD/&Jg££*T 5 m — 1/ ^ — X'&Wi&i^WLik t 

( no ff G a t e^|!lf^(D^-XA(Ol^) 
£ fc , iie^Xg-C^^ttSH i g h-K Ga t e & 

_h|5R LSA(aoT4/i!t^51i7v?*MiiS^tt'fc5fe 

Hi gh -K&mmi&m<p, m&itj&my-xit'£tLti>z* — 

tJ€ ^ H5ii ■• v .V* '?t>5. it. m C V D Id £ 5 7 * ; ? 

A- 7£ t£ it ^< x (3 0 Otgl) t't)ltl©ilr^^l: 

* ¥ & m x j$m * n 0 r t tf-*smx$> z> . 
3 y- ns^^^tsriia^ mos s!¥##*itH:«*i'fc 

ftte&m x.X^ Z> <, *rtf>8liitt, 3g W # «> fci .ft J: *t » ^T<£ 

*&w\ti&\,^x\t, ±mvtc & ? izm&xn < . jLo&ft&y— 
h mmm*j&i&-Fz> t&x% z> 0 &^$s 
c-y- h ttftntss J: t>*/x«H i g h - k y- h&mm) t s t<o 

^A77^v/H SiGe) l»/iF7 

23 



WO 03/088342 ^^PCT/JP03/04128 



m 8 Km^(Dmcv DX'ftmztitcz r o 2 <d * - *j =c # ft 

(31 J; -5 :/ P 7 T 4 /u £• ^ -f" 0 (M.A.Cameron, S. M. Geage Thin Soli 
d Films 348(1999) PP90-98) 0 * v * &fffl ( $1 £ ft 

fc.t-— «: V CO 0-2 0%^**lTV^CH s ^5, 

El 3 E CR/7XvCVDl:M^tfl!^ tttc Z r 0 2 m&# 
— stf ^^^A&^i Ufcl2 ^r^i" (Byeong-Ok Cho, Sandy Lao, Lin 
Sha, and Jane P.Chang, Journal of Vacuume Science and Techno 
logy A 19(6), Nov/Dec 2001 P p2751-276 
lfrbmm o $t#te^7X-7<D3§ft3£^tf>ifc. i^iilHiX P S 
^^^^fcJ^^^^-^^^ST'fc^e #t$ili<E>^ft3&S<£>tf;};i-^ 
t^P^t^, ^yX-^SrOES (Optical Emittion Spectroscopy 
) \Z.X&%tt%t Vtcm^. 5 16. 5 2 n m tf> & S <£> ft # — # ^ 
(C 2 ) <£>DSft£r^L, 7 7 7. 4 2 n m©^ttO©^3i£$rit„ 
roi29(c^$tb5j: 5*-, C 2 tf)3gft<*:J^< : ptf>#-^i / ii^te 
tfcfJi^iaSri^^ot^So EI9 ^5©l«tt©X 
P S ^flr^^T'fcS tfs, C 2 tf> 38 ft ^ 'h $ V N <£ ? ft 7 s * ir ^^#T 
T'fi^ttO^-^v^^^ffl'J^^^^y^T^^^^^^tlWI^^ 

24 



WO 03/088342 ^^PCT/JP03/04128 



(D^fi[i47)5^$ ;h,-CV^ 0 m 9 <D «£ o &3£ft##f 5 - t 

IU1 Ofc:, @9ll^V^cECR/7X-7©tf S^tr/Tt (JbfS 
LfcByeong-Ok Cho b tf> 5: Sfc £ 9 & # ) o 12 tf> <£ jttoHtf 

fc, 1E1 1-1 2/cm 3 ^§$tltV^# ( (g« 

01 1 ~ 1 2{c*^PJT-ii^bTVN5 5 Pffirvx^-$|5«Sr^UT 

WfcLfc SrHS . dTBE l E - 4 P a £iT) 

£ Lfc&: At 1S 7. fO t tf.X «rt*lf*ll O'OO s c cm; 20 

sccmSAb, E^]^7 P a~7 OP aCffiofc. ^O^J&^i: 

^p&£>HAL. A r t 0<DZf 7 X^r IttCo 7 7 X * K 
=7 v ? % x-T ~7 'n — 7° ? Xt mM&Mfe-f- Z ^ bX~7° 

7x-?m.mt&m&nn^t£ 0 011, 012 ©y^xv^i^i 
5 e v coy 9 x-? z n £ pifig t ftot^s, m^- 

*5 9 , T >- -r ^g|5 31 fcf-<fc «9 > ^CP^^^^ (300 

Elll, iai2<!r 5 b(-7'o-tr^^f^-C*(i^<, A r £ O 2 # tf> 

^£/fH^c^7X^(cTMJ£*To-ci>-5^, 7° * ± * # *wm^ 

25 



WO 03/088342 ^^PCT/JP03/04128 



|:j5V>CH 4 ^f^S:i|AUfei^l4, — Jfe fc: « ^ ffl £ * s 4£ < ft t) , 
Byeong-Ok Cho £ 0 

^tf>J£JB fecial t fr5o 



± 3& b tc X o * ^ $ K J; *i> ftf. , -ft » ft « * # fe^ t't 5 & » " 



26 



WO 03/088342 




IPCT/JP03/04128 



it 7k <o m m 



o 

3. aus*^^'^ s i k-rzmttx-hz 

<z> ^ -r *i ic « ^- ^ ^ * ttm&m&xfe* 

6. mmy- bmmmm^^mmm^ s io 2l s i 3 n 4> t a 2 

O s , Zr0 2 , Hf0 2 , A 1 2 0 3 , La 2 0 3 , Ti0 2 , Y 2 0 3 , 
BST (^^^ift^y^A- ^Fpyf^; (Ba, Sr) T 
i0 3 ) ) , Pr 2 0 3 , Gd 2 0 3 , Ce0 2 *5J:t>*rtLP>(D#;KO'fk 

&®fr<bmtitiziu±<DMW&^t£m>km4$.r£te5izmm<Dn 

7. Hfri5*aa^^^. ictiv-^ (*r»&J&Hfc-£4&) Sr^t? 

is ^7 2fe o 

8. IWSBIftfcmoJR** 1 5 %aTT'$>^lf^^ 4 

9 . MsZf&m®n&mm&&Mm<Dj&m®'gx-&z>ffi7km 4 mis 

27 



WO 03/088342 ^^PCT/JP03/04128 



i o . Mtzmmmmmftvf&f&viWfr si, c, o, f, n. h 

1 1 . HtrlS^^ X-^«^-?Bg 2 eV^T, 1 E 1 1 

12. BUfB«^X^-T X)55^|ft|Iffc5 1**^ 1~1 1 <^ 



28 



# 



CT/JP03/04128 




WO 03/088342 



# 



CT/JP03/04128 



Fig. 3 




-Kr , Ar . 
-N2.O2.H2 
S i Ha 



'11 



WO 03/088342 



CT/JP03/04128 



Fig. 4 




Ar 



,/...,|-|- frf ^Vj 



T -r 1 T 










/n 







\ 



I 



U.i.i, J- V V 




1 ±r 



V V V VV> 



WO 03/088342 



CT/JP03/04128 



Fi g. 5 



S 



s 



s 



\ \ \ 



95- 
96- 



/ / A 




33 

i 



\ \ \ VI 



88 



83a 



89 




82 



98 



'82a 



'11 



WO 03/088342 ^^PCT/JP03/04128 



F i g . 6 



fit^Stll (7 4 -)V Vmtm, LOCOS, ST I) £>BJ& OtyXfl) 
I 

Gatemmmffifc& (RCA^f) 

\ 

Gate^l13<D7f2/3c 



WO 03/088342 



# 



CT/JP03/04128 



Fig. 7(a) 

Ar + 0 2 

i 1 \ 




Fig.?es>) 

Ar+0 2 +Hf(OC t H 9 ) t + N 2 
1 I i 




22 
21 



7 Xi 



WO 03/088342 



CT/JP03/04128 



100 



80 



1g 60 

m 
if 

m 40 



20 



Fig.8 



b) 773 K 



\ : 



Si 



i: 




6 12 18 



24 



30 



■B- 



100 



80 - 



60 - 



20 



0 



Fig.9 



R=0.95 



J 1 L 



j L 



8 



10 



^C, (516.52 nm) ^ (777.42 nm) 



12 



WO 03/088342 ^^PCT/JP03/04128 




Fig.10(b) 



0 20 40 60 80 100 120 

ffi^l(mTorr) 




200 



400 600 800 

V-fc/^ — (watt) 



3 - ^ 



Fig. 10(c) %i- 



i - 




0.0 0.2 0.4 0.6 0.8 1.0 
0 2 /Ar35E*J:k 



9 Xi 

IfiflK («M26) 



WO 03/088342 ^^PCT/JP03/04128 



sp AT^T-t-zf^X^Xi—teVlffi-ozmn- 
ss— : 7N (t=0. 3mm). 1=7 V h A I Nil;&*£ 
(y— -?;Utan<S), S i02dM^«(t=25mm) ( ^m^f-W^= 
7. Omm^XvlH* : Ar/O2=1000/20sccm. 
IE;fc=7~ 70Pa. Pu=1000~2000W, ^r-V 'V^IOOmm 



cn 



o 
o 



O 
O 

o 



<u -E 



CD 



CO 
X 



o 
o 

CO 

o 
cvj 
\ 
o 
o 
o 

IT 

CM 



< 



« d Q. OL OL CI 
O. o o o o o 
oj eo io r- 

WWW 




as 

6 



H 



(e_uio)©N 



o 

CD 



1( Ki 

*. « « (£M26) 



03/088342 



# 



CT/JP03/04128 



S P AT>^^X^H4M~O2j8J!i0~ 

M— : 7N(t=0. 3mm), 1=7 v hAlNil;j£lR 

( / — -7 ;Utan <5 ) . S i O 2db 32^*5 (t=25mm) . * •;/:?= 

T.Omm^^XT^ : Ar/O2=1000/20sccm. 
J±:*j=7~70Pa. Pu=1000~2000W, ^-v ^3^1 00mm 




S » * M tt («fl!l26) 



internationIMearch report 



Inteman^^application No. 

PCT/JP03/04128 



A. CLASSIFICATION OF SUBJECT MATTER 
int. CI 7 H01L21/316, 21/205 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L21/312-21/318, 21/205 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 2000-294550 A (Tokyo Electron Ltd.), 

20 October, 2000 (20.10.00), 

Claims 

& US 2002/0111000 Al & KR 2000076774 A 


1-5,12 
6 


I 

: y 


tp 11-40397 A (Canon Inc.), 
12 February, 1999 (12.02.99), 

Column 7, lines 37 to 44; column 17, line 48 to 
column 20, line 9 

& EP 880164 Bl & US 6497783 B 


1-4, 12 
6 


Y 


JP 2001-111000 A (Samsung Electronics Co., Ltd.), 

20 April, 2001 (20.04.01), 

Column 9, lines 8 to 26; Fig. 2 

& US 2002/0195683 Al & KR 2001017820 A 

& GB 2353404 A 


6 


px"| Further documents are listed in the continuation of Box C. 


[ | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U V* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

M O n document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T" later document published after the international filing dale or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
06 June, 2003 (06.06.03) 


Date of mailing of the international search report 
17 June, 2003 (17.06.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (July 1998) BEST AVAILABLE COPY 



INTERNATION 



ARCH REPORT 



Internal^^application No. 

PCT/JP03/04128 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2001-217415 A (Matsushita Electric Industrial Co. , 
Ltd. ) , 

10 August, 2001 (10.08.01), 
Column 6, lines 5 to 11 
(Family: none) 

JP 11-220024 A (Hitachi, Ltd.), 
10 August, 1999 (10.08.99), 
(Family: none) 

JP 2000-357690 A (Matsushita Electric Industrial Co. , 
Ltd. ) , 

26 December, 2000 (26.12.00), 
(Family: none) 

US 2002/0014666 Al (Tadahiro OHMI) , 
07 February, 2002 (07.02.02), 
& JP 2001-160555 A 



Relevant to claim No. 



1-12 



1-12 



1-12 



Form PCT/ISA/2 10 (continuation of second sheet) (Ju^^^Lp ^Y^|[_AgLEE COPY 



mmmmm^r 



/l PO 3/0 4 12 8 



Int. CI* H01L 21/316. 21/205 



b. aagfrffo/tfrg 



M*ffofc*/hlMttt (H^ff^S (IPC) ) 
Int. CI' H01L 21/312 - 21/318, 21/205 



B^fflUfflgr&^IR 1 9 22-1 996f 

B*H^Bfl#UB£r3g3s?a 19 71-2003^ 

B^BS^UfflSf^^ 19 94-2003¥ 

B*HHffligf£38l^*8 1 9 96-2O03f 



a^istt ffl utsff-^"<-^ (9*— ^i-^ffl Lfcfflfg) 



X 
Y 



X 
Y 



JP 2000-294550 AdM^^^ hoy^tt) 

2000. 10. 20, ^fFfjfjfcOf&IS 
& US 2 0 0 2/0 1 1 1 000 a:. 
& KR 2000076774 A 



11-40397 A(^/ ^flcSC^tt) 1999. 02. 12, 



J P 

I7il3 7fT-»4 4fT, 
& EP 880164 B 1 . 
& US6497783 B 



1-5, 12 
6 



1-4, 7-12 
6 



|x| cwnmzichxmwmzfrx^Zo 



<0 B <o«te4fc£ $4x/c5:®t 
TTj S^ltiffiBX««5feB«^^«$*bfcX»t-C*>o-C 

r&j ^-/<fvh7r§ y — 3tift 



0 6. 0 6. 0 3 


H^insa^oig^B 17.06.03 


B*m<&m-fr (isa/jp) 

VtiMF-? 100-8915 


^IS#-§- 03-3581-11 




4 R 


9 5 3 9 


0 1 l^lfl 3 4 6 9 



fSPCT/1 SA/2 10 (i2-<-^) (I 9 9 8¥7fl) 

BEST AVAILABLE COPY 



/JPO 3/0 4 12 8 



C (i^g) 



JP 2001-111000 A (HfiS^tta^fc) 

2001. 04. 20, M9fflS^8^T-^2 6ff, H12 
& US 2002/0195683 Al 

& KR 2001017820 A 
&GB 2353404A 

JP 2001-217415 A (^T®§§MH«^#tt) 
20 0 1. 08. 1 0, ^6il5ff-IlllT 

JP 11-220024 A (tfciS^ft B &§!lfft5r) 

1999. 08. 10 (77^y*~ fcb) 

JP 2000-357690 A ti&TttSSSHMfc^lt) 

2000. 12. 26 (77?y^L) 

US 2002/0014666 Al (Tadahiro Ohmi) 

2002. 02. 07 

& JP 2001-160555 A 



1-12 



1-12 



1-12 



HSPCT/ISA/2 10 (&2'<-i?<n1$iZ) (I 99 8¥7fl) 

BEST AVAILABLE COPY 



